Temporal and quantitative regulation of mitogen-activated protein kinase (MAPK) modulates cell motility and invasion.
We have shown that ER-negative and invasive human breast cancer cell lines MDA-MB-468 and MDA-MB-231 have constitutively higher mitogen activated protein kinase (ERK1&2/MAPK) when compared to the ER-positive and non-invasive MCF-7 human breast cancer cells. In MCF-7 cells, TGFalpha stimulation induced only transient MAPK activation, leading to a transient increase in cell migration. However, MDA 231 and MDA 468 cells, TGFalpha stimulation induced sustained MAPK activation, which correlated with enhanced cell motility and in vitro invasion. Serum stimulation activates ERK/MAPK activity persistently in both ER-positive and ER-negative breast cancer cells, leading to enhanced and sustained cell migration. Inhibition of MAPK activation by anti-sense MEK expression in MDA-MB-468 cells significantly inhibits cell migration and in vitro invasion. In contrast, MCF-7 cells expressing constitutively activated MEK show a significant increase in MAPK activity and cell migration, but this failed to enhance in vitro invasion. The kinetic profiles of MAPK activation and inhibition show a relationship between the duration and magnitude of MAPK activation and cell migration in both ER-positive and ER-negative human breast cancer cells. These studies show that cell motility is modulated by the magnitude and the duration of MAPK activation; but increased activation of MAPK may not be sufficient to allow in vitro invasion in non-invasive MCF-7 breast cancer cells.